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ABSTRACT

The present study involved the Lesting of two common
multiple—-choice itenm writing rules. A recent review of research
revealed that much of the advice given for writing multiple-choice
test items is based on experience and wisdom rather than on empirical
research. The rules assesseG in this study include: (1) the phrasing
of the stem in the form of a question versus a partial sentence; and
(2) the use of the inclusive "none of the above" option instead of a
speci”’.c content option. Limited empirical research suggests that
ucing the partial sentence format and the inclusive "none of the
above" option may ".ead to undesirable item and test characterastics,
while t2xtbook authors essentially are divided on their opinions
apout t va’idity of each rule. The items used in this study were
from the instructor'’s manual for D. Myer's (1986) text entitled
"Psychology." Items w2re randomly assigned to be rewritten to reflect
the experimental conditinns under investigation. Two instructors of
an introductory psychology course selected 32 multiple-choice items
for the study. The rewritten tests werr administered to 228 students
enrolled in two sections of an introductory psychology class. About
half of the students in each section received Form A and the other
hali received Form B, resulting in 115 Form A and 113 Form B
responses. The same manipulated items were combined with 18 different
non—-manipulated items in a third section of the class to comprise
Forms C and D, whose administration resulted in 59 Form C and $9 Form
D responses. Results offer no evadence to support the use of either
type of stem and limited evidence to caution against use of the "none
of the above" option. Two data tables and examples of the four item
formats used are provided. (TJH)
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The validity of ?vo Item-Writing Rules

ARSTRACT
A recent reviev of research revealed that wmuch of the advice
given for writing multiple-choice test items is based on
experience and wisdom ratner than emr rical reseaich. The
present study involved the testing of two commer item writing
rules: (1) the phrasing of the stem in the torm of a guestion
versus a partial sentence and (2) the use of the inclusive "none
of the above" option instead of a specific content option.
Limited empirical research suggests that using the partial
sentence format and the inclusive 'none of these' option may lead
tc undesirable item and test characteristics, while textbook
avthors essentially are divided on their opinions about the
validity of each rrle., Results of this experimental study offer
no evidence to support the use cof either type of stem and limited

evidence to caution against use the optior. "none of the above.”
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The Validity of Tvo Item-¥Writing Rules

A nusber of writers in the field of educational measurement
have commented that multizle-choice (MC) item writing, despite
its widespread popularity and use, has received little scholarly
attention in the past (Crombach, 1970; Bbel, 1951; Millman &
Green, in press; Nitko, 1984; Roié and Haladyna, 1982; V¥esman,
1971; Wood, 1977). 1In a review of empirical research on item
vriting, Haladyna and Dovning (1989a) reported £inding 96
exwpirical studies of vhich 53 dealt with only two item-writing
practices, the optiaal number of options and the desirability of
key balancing. Most item-vriting rules have been studied fewer
than 10 times. Thus the empirical foundation for the validity of
many item-vwriting rules is weak, and the basis for many rules is
often authoritative visdom passed on through textbooks and other
professional publications and presentations.

The study reported here addresses two itex-writing rules
vhich are popularly prescribed in treatments on MC item writing
in textbooks and other sources in the educational measurement
literature (Haladyna & Downing, 1989bj. The first rule is:
"Don't use ‘none of the above' as an option%; the second rule is
7Use either the qQuestion format or the completion format vhen
phrasing the stem."

None of the Above

In a3 reviev of 46 references dealing with the topic MC
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item writing, Haladyna £ Downing (1989b) found that 24 (73%) of
these references stated support or lack of support for the "Don’t
use 'none of the above' as an cption™ rule. This wvas the tenth
most often mentioned rule, aand this suzvey was taken as evidence
of the lapexrtance of the rule for item writers. Howvever,; authors
vere divided on their support for this rule, with 19 for and 15
against.. Obviously some controversy exists in the validity of
the rule.

Empirical research on this iter wvriting rule has b:en
iimited to only ten studies (Boyn.> n, 1950; Dudycha & Carpen‘er,
1973; Forsyth & Spratt, 1980; Hughes & Trimble, 1965; Mueller,
1275; Oosterhof & Coats, 1984; Rimland, 1960; Schmeiser &
Whitney, 1975; Wesman & Bennett, 1946; Williamson & Hopkins,
1967). All of these studies involved the item characteristic of
difficulty, but only five studied item discrimination and
reliability, and only two validity. 1In all instances, the use of
"none of the above®™ option made items more difficult, the mean
2ffect across nine studies vhere results wvere aggregable was
4.8%. VWith discriaination, avoiding the inclusive "none of the
above" option made items slightly more discriminating, .63, while
reliability was improved by a factor of .04.
question Format Versus Completion Format

One of the most fundamental requirements in MC itenm

vziting is that one states the item in a question format or a

completion format. On the surface there appears to be nuv reason
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to challenge either format  According to Haladyna & Downing

(1989a), the r~le is one of the most common given in treatments
on MC jitem writing, 41 of 46 references mentioned it, and all 41
suppozt the .ase of either format. Paradoxically, the small body
of empirical research leads to the opposite conclusion.

Studies of this item writing rule include: Board and
Whitney (1972), pudycha & Carpenter {1973), Dunn & Goldstein
(1959), Schmeiser & Whitney (1975a; 1975b), and Schrock & Mueller
(1982). 7These six studies observed effects on item difficulty in
each instance, discrimination in three cases, reliability four
times, and validity twice. 1In general, the guestion format
Zppears to have an advantage ove= the sentence completion format
with respect to making items slightly easier, having little or no
exfect on itex discrimination, and making test scores based on
such items more reliable and valid. Por reliability, the
improvement was a median .065, which is a reduction of 6.5% error
variance in test scores. validity was improved by .06 in two
studies (Board & Whitney, 1972; Schmeiser & Whicney, 1975b).
Based on these few studies, it appears the evidence favors the
use of the question format over the completion format in ph.asing

the MC atea.

The present study further investigates these twvo item-

vriting rules.

(o
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The itews used in this study vere froa the instructor's
manual for Myer's (1386) text entitled Paychology. Tvo
instructors of an introductory psychology course selected 32 MC
itemas for the atudy. Bach item vas keyed to the objectives of
the course and met the standazd requirements for MC item vriting.
Bach item also had adequate performance characteristics as judged
from previous uses. Items vere randomly assigned %o be rewritten

to reflect the experimental manipulations as cutlined belov:

No. of Version 1 Version 2
itens —_
8 completion comrpletion
option 'e' (CE) none of these (CN)
8 question completion
option 'e' (QR) option 'e' (CB)
8 guestion question
none of these (QN) option 'e' (QB)
8 completion question
none of these (CN) none of these (QN)

Flgure 1 provides an example of one item written in all four

variations.

Y o s Y s G e > s o et = s s D WP T WD WE WD T WD G, P

Insert Pigure Inabput here

A S W WD G W VB G BB VR U WD ID WD WD —h wh NP AD e T o W W W -
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The manipulations wvere balanced both wvithin and betveen the two
versions. Vexsion 1 iteas vere combined with eighteen non-
manipulated items to comprise Form A of the final exam for tvo
sections of an introductory psychology class while Version 2
items vere combined with the same eighteen items to comprise Fora
B. Test forms vere key balanced with the option 'none of these'
being keyed three times in sixteen appearances or approximately
one-fifth of the time.

The tests vere administered to tvo sections of the class
with approximately one-half the students in each section
veceiving Pora A and the other half receiving Form B r=asulting in
115 Porm A and 113 FPorm B responses. 1In addition, the same
manipulated items vere combined vith eighteen different non-
sanipulated items in a third section of the class to comprise
Forms C and D. Forms vere key balanced as abcve and test
administration in this clasz resulted in 59 Pora C and 59 Pora D
zesponses.

This design was chosen to 2llow comparison of item format
manipulations controlling foxr examinee ability. That is, vhen
Version 1 CE items are combined vith Version 2 QE items, ve have
sixteen items not employing the option 'none of these'. When
Version 1 QN items are combined with Version 2 CN itemz we have
these same sixteen items employing the option 'none of these'.

Item characteristics can be compared between theze sixteen item

Co
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other of the eight item subscales under each condition. Since,
at best, small effect sizes vere anticipated hypothesis testing
vas conducted vith a2lpha set at the .10 level for each

statistical test.

RESULTS

Table 1 presents the means and standard deviations of itam
difficulties, mean point-biserials and the Kuder-Richardson 20
rellability estimates of aach subscale for the fcur forms of the

teat.

T G D e W B T G0 G T SEE D = G V. L D SO U P e S e B S -

- s e GO Y T TP WP S WD U W W W T T T B A - D - — -

In order to test for differ=znces in difficulty and
discrimination for the Guestfion versus completion format item
statistics for the FPorm A-QE items vere combined vith ites
statistics for the Form B-QN jtems and vere compared to the Porm
A-CN items combined with the Form B-CE items. Similarly item
statiastics for the same item typas on Forms C and D were
combined. In order to test for differences in difficulty and
discrimination for the inclusive versus specific option
hypothesis item statistics for Form A-CE itoms vere coabined with

Form B-QE and vwere compared to the Forxrm A-QN items combined with

-




Tvo Item Writing Rules
Page ¢
Porn B-CH items. Similarly, item statistics for the sane itenm

types wvere combined on Forms C and D. Summary statistics for the

cumbined items are presented in Table 2.

D ettt e e L bk i pp—

- — WP o 4> B o Ve T = T ——— ———— " —

RIFFICULTY

The observed difference in difficulty vas .02 higher for the
Gquestion format. A correlated one-tailed z-test shoved non
significance at the .10 lrvel (t = .56, Af = 15, r = .70, p =
.29). The t-test for the same comparison on Forms C and D showed
similar results vith a mean difference of .003 and a non-
significant t statiatic (t=.10, df = 15, r = .76, p = .46).
Differences betveen using 2nd not using the option 'none of
these' vas tested by combining Porm A CE with Porm B QE item
difficulties and comparing these with Porm A Q and Form B C item
difficulties. The Aifference in mean difficulty vas .027 with
use of 'none of these' being lower. The dependent t-test was
s.anificant at the .1 level (t = 1.44, df = 15, r = ,916, p =
.085). The same test for FPorms C and D had similar xrnsulis with

a mean diffevence of .043 (t = 1.59, Af = 15, x = .67, p = .065).

RISCRIMINATION

Differences in mean point-biserials between the question and

t U
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completion formats ware non-stig ox both replicatiorns.
Differences in mean point-biscrials hetwveen using and not ousing
the inclusive 'none cf these’ option vere .034 and .033 £or Forna
A vs Form B and Form C vs Porm D respectively and favored not
using the inc usive option in both instances. the observed
dif’exences, hovever, falled to reach significance at the .10
level. The cozrelated t-tests for Form A versus PForm B and Porm

C versus Fora D had p values of .18 and .20 respectively,

RISCUSSION

¥alle this study fails to offer suppoxt to a recomsandation
regarding use of either the question or completion format over
the other, observed results regarding use of the "none oX thesea®
option are consistent with previous findings in dizection and
magnitude. Differences in Aaifficulty vere statistically
significant and in 3 to 4N range favoring the specific option
over the inclusive option fermat. Item discriminations were also
observed to be slightly over .033 highar for the specific option
format. This xesult, while not statisticalliy significant, is at
the same level as observed in previous research. Lack of
statistical significance may be attributable to the low power to
detect a difference of this magnitude with sixteen subjects
(items) 2nd the lov correiations between the item discriminations

betwveen forms (.183, .488). It is noted that differences in itenm

11
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discrintnation chesrved in ¢
differences in relianility of about .04 favoring use of the
specific option over use of "none of these®. Puture research on
this should ose the knowledge of this effect siza to determire

the sample size necessary to detect a .03 or greater effect with

reasonable powver.
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nmee i
ean (P) ant Otandard Geviatiou () of Gifftcalty iandices, zean-
point-biserinis (D) end KR20 veltabdility ¢(z) for each § iten
subscale ascross teat foruw.

Statistic Item 7oz A Item PForm B Item Porm C Item Pore D

?ype Type TYpe Type
p ce 705 cN .636 cE .7133 CN .634
S -180 .209 <136 .132
)] .379 .401 .450 . 388
X 535 : .591 .619 .627
P QE .792 CcE . 798 4] .798 cE <778
S .140 .130 .149 .143
D .3%2 .415 .355 . 405
E . 469 .568 .528 +566
4 QN .806 QE <790 QN .732 o] 4 .718
8 .092 .087 .134 .131
D <319 . 409 - . 401 . 402
4 . 388 .489 .611 572
L 4 CH .622 QM .666 CcH +667 e .653
8 .217 .158 .202 192
D .328 .419 .395 415
x +385 . 560 . 549 .539
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Keans and stasdacd Gevistiens for itewm difftculiiss end- - -

~dtsctininations, amd wvith estionted relizdility on the cembined
sixteon itam scales fer tach itim type

FOrms ftem Mesan Standaxd Mean standard Reliabllitys
Type Diff. Deviation Disc. Deviation

A&B

Q .729 .159 .386 114 .74
A&B ¢c .71¢ .195 .371 .106 .72
C&D Q .7125 .181 .384 124 .74
C&D Cc .722 -178 .400 - 142 «75
AeB B .748 ~Idd 394 .107 .75
A&D N .720 .179 .360 -117 .70
C&D E .726 .429 .426 .168 .76
C&D i .682 -138 .393 .125 .15

*Reilability estimate bused on average point-biseriils for
sixteen items after Guilfoxd (1965).:

17
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Pigure 1

The following is an-exaaple o€ Che foux Lten fozrmnts zppsazing e
“the criterion incstsemeants.

(C%) Im thelr classic nine-year study, Friedman and Roseman found
that competitive, hard-driving, impatient, and easily
angezed individuals are especially susceptible tot

. stomach ulcers.
. cancex. .

. heart attacks.
. accidents.

. none of these

®
oOGAOTN

(o®) In their classic nine-year study, Priedman and Rosemsn
found that competitive, hard-driving, impatient, and

easily angered individu=als are especially susceptible
+t0 which of the folloving?

. stomach ulcers
. cancerx

. strokes

. accidents

. none of theses

L - N -

(CE) In thelr classic nine-year study, Priedman and Roseman found
that competitive, hard-driving, ispatiemt, and easily
angered individuals are especially susceptible to:

a. stosach ulcers.
b. cancerx.

* c. heart attacks.
d. accidents.
e, stzokes.

(QB) In their classic nine~year study, Priedman and Roseman found -

that compstitive, hagd-driving, impatient, and ea=zily
angered individuals are especlally suszceptible to wvhich of
the folloving?

a. stomach ulcers
b. cancer
* ¢. heart attacks
4. accidents
e. strokes

i
o




